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CHAPTER I
THE PROBLEM AND DEFINITION OF TERMS
A new way of thinking about the management of institutions of higher
education is beginning to receive national attention.

In this writing,

the conceptualization will be referred to as systems analysis and management techniques.

The axioms that are developed here will provide an

orderly framework of information essential to the management of institutions of higher education.

It requires inputs and outputs, and sets in

motion a chain of events that will lead to better and 'faster results.
Higher education's management needs a better way to focus attention on
the right elements; it needs to avert lost motion, and assign resources
more effectively.
While higher education management explores more effective programs
for the individual, it must go further and accumulate order and meaningfullness.

Fortunately, there would appear to be a way out.

Though

analogies are never perfect, in the last few years business and military
establishments have been able to evaluate, impDove administration,
improve productivity, and cut cost through the employment of systems
analysis.
I.

Statement of the problem.

THE PROBLEM
The purpose of this study is to review

the basic concepts of recently established management techniques, and to
provide sufficient information about these techniques to enable persons

2

in managerial roles in higher education management to implement them.
In other words, to provide a sounding board of systems analysis theory
that can be called upon as management considerations are made.
For the purpose of illustration, this study will also make a
detailed application of systems analysis in the area of student personnel services orientation.

The bbjective is the creation of an imaginative and effective
decision-making tooi; a tool that will present educators with the
opportunity to face up to what they want to achieve, and the ability
to assess honestly the outcome of their action.
Importance of the study.

Decision-making in any complex field of

endeavor is becoming more and more difficult.

In the recent past, the

administrator's frame of reference was not confused with as many known
facts and facets of a problem as it is today.

In any definitive area one

can identify dimensions that did not exist twenty years ago.

Current develop-

ment in higher education have stimulated a flood and volume of knowledge
that cannot be handled in a proper decision-making way without systems analysis and application.

In almost any situation one becomes awed at the sheer

number of considerations to be made.

John Pfeiffer, in his book,~ Look

& Eaueation said that, " •.. alternatives are coming along so fast that we
can't handle them. 11 1

According to one estimate, enough new information

1John Pfeiffer, New Look at Education (Western Publishing
Company, Inc., 1968),p. I'o."'" -

3

to fill a twenty-four volume set of Encyclopedia Britannica is added to
the world libraries every forty minutes. 2
The large scale and the added technology have made management
processes more complex, both quantitatively and qualitatively, because
a mix of human and material resources are used to do a aeries of linear
or parallel related jobs.
The demands in education are strong for more and better programs.
Therefore, managers in education are going to be constantly driven to
self-examination.
Funds required to operate institutions of higher education are
being made available on a more questionable basis.

Students, state

governments, Fe~eral Government and industrial donors have more increasing
demands for funds,

Consequently, these sources of revenue are going to

look at what they are getting for their money in instit~tions.

Systems

management can help serve to ward off those who are waiting to be
critical. 3
II.
Activity.

DEFINITION OF TERMS USED

A work effort of a program which is represented on a

network by an arrow.

An activity may also simply represent a connection

or inter-dependency between two events in the network.

An activity

2 Ibid., p.9_.
3 Henery Chauncy, Educational Testing Service Bulletin, Princeton,
New Jersey, February, 1965. p. ix.

4

cannot be started until the event preceding it has occurred.
Constraint.

The relationship of an event to a succeeding

activity, wherein an activity may not start until the event preceding
it has occurred.

The term constraint is also used to indicate the

relationship of an activity to a succeeding event, wherein an event
cannot occur until all activities preceding it have been completed.
Critical path.

That particular sequence of events and activities

in a path that has the greatest negative or least positive slack;

i•~·,

the longest path through a network.
Event.

A specific, definable accomplishment in a program plan,

recognizable at a particular time.

Events do not consume time.

They

are represented on a flow diagram by a circle.
Milestones.

Key predetermined program events, the accomplishment

of which are essential to the ·completion of a program.
Network.

A flow diagram consisting of the activities and events

which must be accomplished to reach the program objectives, ~hawing
their planned sequence of accomplishment, inter-dependencies, and interrelationships.
PERT (Program Evaluation Review Technique).
plan, schedule and control projects.

PERT is a new way to

It was developed in January of

1958, by the United States Navy, office of Special Projects.

It was

first used in the development of the Fleet Ballistic Missile Program,
known more commonly as the Polaris submarine.

5
The technique does away with the traditional bar chart method of
showing scheduling : and substitutes a network showing graphically the
inter- relationships between accomplishments, and the work that needs to
be done to achieve each accomplishment . 4

PERT will be discussed in more

detail in the following chapters as a type of systems analysis .
P . -P. -S . (program Planning System) .

-

►

like PERT, has a military connection .

The Program Planning System,

It was born in the Department of

Defense under Secretary McNamara during 1961, and used basically as a
budgetary tool .

About two years later it became known as PPBS, (Program

Planning Budget System) after President Lyndon Johnson so named it for
the purpose of developing the Executive Budget . 5
John Gardner delineated the elements of PPBS as a :
1.

A tool for improving understanding

2.

A tool for decision making

3. A system for imposing self- evaluation and criticism
4.

5.

A system made up of three major elements :
a.

Program structure

b.

Program evaluation

c.

Program anal ysis

A system that guarantees that fewer decisions will be made
in the dark .

PPBS will be discussed in more detail in the following chapters as

4william Gorham, U. S . Department of Defense, letter May 14, 1959 .
5John W. Gardner, "An Organization That Leaves Nothing Unexamined, "
Publication of the Department of Health, Education and Welfare, 1967 .

6

a type of systems analysis.
Sequential Event Numbering.

A system in which each event has a

number that is higher than the number of the preceding event.
Work Breakdown Structure.

A family tree subdivision of a project,

beginning with the end objective, which is then broken down into small
units.

The work breakdown structure establishes a framework for defining
'

work to be accomplished; constructing a network plan, and summarizing
the cost and schedule status of a project.

7

CHAPTER II
MANAGEMENT SYSTEMS
The American Management Association talks about the late 60's and
early 70's as the "Systems Management" era.

There is a lot of talk these

days in all management circles about the systems approach, systems planning, program budgeting, systems analysis and the like, and one can't
help but wonder if it is jargon, or if there is something in these terms
that will help the management levels of education.
Professional educators are wary in many cases of the new word,
"system".

The government ·and big business-spawned systems analysis has

made many educators uneasy because they see systems as some sort of gimmick that will divert attention from the many daily problems of consequence.

The result being that the tools and attitudes of systems

analysis have been unrecognized as a means of management.

Systems

analysis has been so widely applied and so well integrated into the
technical community that it cannot be regarded as a passing fancy.
I,

THE SYSTEMS APPROACH - A FLEXIBLE FORMULA

In the first place, there is no such thing as "a" system or "the 11

system.

You cannot think of it as a specific formula or model.

It is a

method of thinking, or a technique of isolating and evaluating a problem.
Donald Meals said, "Above all else, the systems approach is an
attitude of mind--a way of seeing the world." 6

Its concerns are with

6 nonald Meals, "Heuristic Models For Systems Planning," Phi Delta
Kappan, (January, 1967), p. 200.

8

inter-related parts and with how these parts fit together and accomplish
the purpose for which the system exists.
In recent years, increasing need has been felt for a body of
systematic constructs which will discuss the general relationships of
incorporeal things in the world.
theory.

This is the quest of the systems

It does not try to establish a specific, self-contained theory

for every possible situation. 7

If we tried to be this general, the system

would be so general in nature that any specific content would lack identity in the abstraction.

Therefore, somewhere between the very specific

that has no meaning, and the general which has no content, there is a
meaningful level for systems thinking.
From a practical point of view, each person has grown up in his
own way of figuring out answers to his questions.

Administrative

officials have many bases upon which they make evaluations.

It is easy,

as an administrator, to evaluate and make decisions based on the feelings
of.close advisors; or it has always been done that way; or I was raised
to do it this way; or finally, my past experience tells me this way,
This is not to say that these sounding boards are not to be consulted,
but rather to say these are not the main bases for decision.
Conversely, you cannot always improve the decision by increasing
the quantity of input fnformation.

The right amount of substantive

7 Kenneth E. Boulding, "General Systems Theory-The Skeleton of
Science," Management Science, April, 1956, p. 197.

9

information generated will improve the decision, while the quantitative
approach to alternative evaluations may lead your decision down the
primrose path of confusion. 8
Kaufman reflects that all of us, whether we are administrators or
students, survive and prosper to the extent to which we can apply logical
and valid problem solving techniques to our assigned tasks.

He feels

that to some degree, either formally or informally, we identify a problem, study the problem by analyzing its component parts, and use this
to set goals; we determine a strategy by which we can meet the goals
that we required; we implement the strategy, including obtaining those
factors that we need to solve the problem; and then, if we are inciteful,
we evaluate the results of our implementation and use this data to revise
our problem solving ability--we try to formally learn from our experiences.

This process is the essence of a scientific method, and is also

the fundamental "secret" in the systems approach to educational management.

It is nothing more than the application of scientific method to

the problems and tasks of educatioh. 9
The systems approach then is a methodology of thinking.

The

systems approach to management can encourage and stimulate thinking.

It

provides a method of focusing and defining objectives for management.

8 Peter P. Schoderbeck (ed.), Management Systems!! Book of Readings,
(New York: John Wiley and Sons, Inc.), (1967), p. 43.
9 Roger A. Kaufman, "What Is The Systems Approach-And What's In It
For Administrators," Ohio State University Press, (June, 1967), p. 1.
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II.

MANAGEMENT AS A SYSTEM

Management is a process, consisting of the art and science of

planning, organizing, motivating, and controlling human and material
resources and their interactions in order to accomplish a predetermined

objective.

By definition, then, management is a system.

No educational

institution can be successful without effective management, and management this day and time should be systematic.
effective human efforts.

Management provides more

It helps achieve better equipment, physical

plants, offices, services, and products (human and/or material).
Improvement is the management watchword.
of an institution.

It brings order to the endeavors

By means of management, apparently isolated events

or factual information can be brought together and significant relationships discerned.

These relationships relate to the immediate problem,

point out future hurdles to be overcome, and assist in determining a
solution to the problem.
self-perpetuating.

Institutions must be managed; they are not

Resources, both human and material, are available in

tremendous quantity every day.
of systematic management.
Planning.

This fact alone demands an understanding

10

Planning permits the mastering of change.

In management,

success depends on being able to deal with foreseen problems, rather than

lOGeorge R. Terry, "Principles of Management," (Homewood, Ill. ,
R.D. Irwin, Inc.), p. 8.

11

to struggle with unforeseen problems.

The difference is planning.

When a person is planning he uses facts, reasonable premises, and constraints, and from all of these he visualizes what the necessary activities are, how they will be conducted, and what their contribution will
be to achieve the desired results. 11
Planning is intellectual in nature; it is mental work.

Reflective

thinking is required, imagination and foresight are extremely valuable.
Planning is often as important as doing, and adequate planning should
always take place before doing.

All too often, action is taken be-

cause there isn't enough time for planning, or action must be taken
immediately.

In these cases, management is at the mercy of circumstances.

Planning takes time; reflection, thinking, analyzing, and considering.
When time is of the essence, planning must suffer; however, some degree
of planning must be used.

Lack of time should never cause one to ignore

planning.
Like almost anything in our age, planning has undergone considerable change.

Up until World War II, the popular techniques of planning

depended upon schedule charts of various types, purchase specifications,
and standard machine procedures.

However, since World War II, a number

of new techniques are available to assist the planner.

These techniques

involve model building, probability theory, statistics, and computer

11 Ibid., p. 157.

12
technology.
There are certainly limitations to planning.

One such limitation

is the inaccuracy of information and facts regarding the future.

No one

can predict completely and accurately the events of the future.
extent they cannot, error exists.

To the

One other limitation is the premise

that planning holds back action, or planning is expensive, and lastly
it is difficult to muster concern for the future.

Over the long period,

those who perform with little or no planning will spend more time in
accomplishing the werk to be done than those who plan and use modern
techniques.

Organizing.
rise to organizing.

The work set forth as a result of planning gives
Organizing merges the human and material resources

in an orderly manner, and unites people in interrelated tasks.
must take the plan and get from it effective group action,

One

A cardinal

reason for organizing is to have each person involved in a given program
know what activities he is to perform and where and when and why.
In the systems theory of organizing the basic parts there are the
individuals, the arrangement of functions, the informal organization, and
the physical environment.

The systems theory then includes both man-

machine and interpersonal relationships.

Man and machine, his processes

and goals, are woven together into a unity which become stimulated,
respond and function. 12

12

Ibid., p. 285.

13
Flexibility and adaptibility will be key words to organization in
the future, because of the continued growth of technology.

One of the

keys to good organization in systems theory is the abstraction and model
aspect.

Therefore, the visualization of a model will show functions

and their respective relationships; the channels of formality, and relative authority and importance of a function or person.
Motivating.
management.

Motivating is the third basic function of systematic

We can plan and organize, but until we implement there is no

tangible output.

Motivating is movement toward achievement.

Probably

the basic step in motivation is the communication of the objectives in
such a form that people can understand their roles and make efforts to
achieve them.
Inherent in management, and often blocking proper motivation is
the management barrier. 13

This barrier is made up of indecision, lack of

management skill, lack of human understanding, failure to keep promises,
discrimination, and failure to develop teamwork.
Motivation must involve recognition of employee wants; such as job
security, acceptance, recognition of status, accomplishment of useful
work, interest in work, and efficient leadership.
The importance of the various needs or wants necessary for

13

Ibid., p. 423.

14
motivation was expertly expressed by the late Douglas McGregor in these
words:
11

Man is a wanting animal--as soon as one of his needs is

satisfied, another appears in its place. This process is
unending. It conti~ues from birth to death. Man continuously puts forth effort--works, if you please--to satisfy his needs. A satisfied need does not motivate."14
Proper leadership in management then is the most effective tool of
motivation.

This leadership will trigger a person's will-to-do and trans-

form lukewarm desires into passions for successful accomplishments.
Controlling.

The success of systems management is measured by

the ability to bring about, through planning, organizing, and motivating,
the desired results.

If the functions of planning, organizing, and con-

trolling were performed perfectly, there would be little need for controlling.

However, perfection in these endeavors is impossible.

project or program undertaken, things go wrong.
of effort are always present.

In every

Misdirections and losses

The controlling function is to continue to

review and analyze results in light of planning, and make the necessary
corrective changes.

Controlling must be objective-oriented, and must get

people to do what must be done to accomplish the original planned objective.

Controlling is not an end, but a means to an end.
Any activity can be controlled on the basis of four factors:
1.

Quantity

2.

Quality

14 Paul R. Lawrence, "Organization Behavior and Administration,"
(Richard Irwin, Inc., 1961), p. 224.
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3.

Time

4.

Costs

Each of these four factors are examined in terms of (a) measuring the
performance; (b) comparing the performance with the standard, and ascertaining the difference; and (c) correcting unfavorable deviation with
corrective feedback.
Management then by definition is systematic.

This brief statement

of the functions of management should be used to implement and stimulate
systems approaches.
III.

THE DEVELOPMENT OF PROGRAM EVALUATION REVIEW TECHNIQUE

One of the basic systems design is designated PERT, (Program
Evaluation Review Technique).

PERT is of recent origin and it was de-

veloped in connection with a project started in 1958 by the U.S. Navy
Special Projects Office.

It was developed as a statistical method for

the planning, organizing, motivating, actuating, and controlling of the
Fleet Balistic Missile Program, known more commonly as the Polaris
submarine. 15
The PERT technique was revolutionary in that it did away with the
traditional bar chart progress schedule previously used, and substituted
in its place a network showing graphically the inter-relationships

15
Desmond L. Cook, "An Introduction to PERT," A Report of the
Educational Research Management Center, School'of Education, Tne Ohio
State University (February 1964), p. 3.

16
between specific accomplishment and the work that needed to be done to
achieve each accomplishment.

The basic concepts involved are statistical

probability and linear programming.

The technique requires probability

estimates of time needed to complete each activity.

A careful study of

the time estimates in the programming reveals a single path representing
the longest time needed to complete the project and is known as the
critical path.16
This technique resulted in the Polaris program being operational
approximately two years ahead of schedule.
is using PERT extensively.

Consequently, the military

One of the foremost users has been NASA,

with its many complicated space probe programs.
As stated previously, PERT does away with the traditional bar
chart and substitutes a network.

"The bar chart presumably derived

from Gantt serves to plan the occurrence of the entire phases of tasks
in series and parallel groups over a certain time period", 17 as illustrated in Figure I.

17

navid G. Boulanger, "Program Evaluation and Review Technique,"
Advanced Management Journal, July-August, 1961, pp. 8-12.

18
Neither of these techniques tie together the inter-dependencies
between tasks and significant events, however,

The network chart indi-

cates the series and parallel paths, inter-relationships, and constraints
between events and tasks as shown in Figure III.
PERT NETWORK CHART
--Task A
Task B
Task C

I •,_,

1•••·.~...,;.,
..: 9 t;;.i<i'''.; I="'-:--:";:> ,~~~"f:.;f!;i,•-~ c,

ic"<--',,7ffft.:'-\~-{' d.

~•"r'

1. . :~.:~:~11--'--l.,:'-~1"6:;::::,,j
r·. :-,5r. I ....J_ ,-~•~~j~\j";-:~_~-"'-'~
--·,•. c~:.,.·.-.1
,.--·,1r., ..
• •_.•,.~~!%_:•,:=
c;:I:.~

l

•

3

---,

s4

4>1~

Task D

Time in Days

----------FIGURE III.

A network event describes a milestone or check point.

An event

does not symbolize the performance of work, but rather a point in time in
which the event is accomplished.
tion.

Each event is numbered for identifica-

Arrows connecting the events are activities in time or completion

measurements.

As shown in Figure III, the double line is the critical

path and represents the longest time period from start to finish.
When constructing a PERT network, you must first identify all the
events and assign them an identification number, evaluate the relationships,

19
constraints, and estimate the time each will take.
composed of events and activities.

The network is

An event is a definable occurrence.

Events do not consume time but rather occur at points in time.
are generally represented on the network by a circle.
represents work to be done between events.

They

An activity

Activities consume time,

and are represented on PERT planning networks by arrows linking events.19
Illustrations of various event-activity relationships that normally
occur during network construction are contained in Figures IV., V., VI.,
and VII.
SERIES CONSTRUCTION

0
FIGURE IV.
In Figure IV., the model abstracts a condition wherein activities
must be completed in series before you can proceed to the next.

19

cook, op. cit., p. 15.

21
MERGE CONSTRUCTION

FIGURE VII.
Figure VII.

illustrates how more than two activities must be

completed before arriving at one event and proceeding to the next
activity.
These basic construction ideas will be sufficient to make the
point for model construction.

However, before proceeding, some caution

should be exercised in model building of PERT networks.
We use models because it is easier to study a111odel than the
real thing.

However, Bross sets out the advantages and disadvantages

. d 20
to b e recognize.

20 Irwin D.J. Bross, Design For Decision {New York:
Company, 1953), pp. 161-182.

The Macmillan

22

Advantages of the Model.
A.

21

The model provides a frame of reference for consideration of
the problem.

B.

The model may point out areas of void, and suggest lines
for action.

C.

The model can fail far cheaper than the real thing.

D.

A model can often abstract a very complicated program into
more understandable terms.

E.

The model is efficient in that it does not require putting
costly human and material resources into action without a
plan.

Disadvantages of the Mode1.
A.

22

The model may cause over-abstraction and simplification,

r

causing you to miss the mark in purpose.
B.

The symbolic language is limited.

C.

There is always the danger of getting too involved with the
model, and never getting to the reality of the project.

All of the disadvantages that are inherent in the use of the
models can be avoided by a balance of model making and data collection.
The preliminary network for a PERT project consists of events, activities,

21

Ibid.

22 Ibid.

23

and inter-relationships.
ted in Figure VIII.

A sample preliminary PERT network is illustra-

It ceases to become a preliminary network after the

element of estimating activity time is complete.

PRELIMINARY NETWORK FOR PERT PROJECT
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1. Start Project

2.
3.
4.

s.

6.
7.
8.

Start Consult with Experts
Start PERT Literature Review
Complete Guidelines
Complete Project Selection
Start Computer Program
Complete Computer Program
Complete Work Breakdowns

EVENT IDENTIFICATION
9. Complete Networks
10. Complete Computer Processing
11. Complete Model Networks
H!. Start Evaluation Plans
13. Complete Evaluation Plans
14. Complete Evaluation
15. Start Lecture Plans

FIGURE yIII.

16.
17.
18.
19.
20.
21.
22.

Complete Lecture Plans
Complete Lectures
Start Workshop Plans
Complete Workshop Plans
Complete Workshop
Complete PERT Manual
Final Report Submitted
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Estimating Time.

Once the preliminary network is established,

estimates of the time needed to complete each activity are made.

Time

estimates should be made independently for each activity.
Three time estimates are usually secured for each activity: 23
1.

Most likely time (designated m)

2,

Most optimistic time. (designated a)

3.

Most pessimistic time (designated b)

From a statistical point of view, each of these times has a probability
of occurring about once out of a hundred times.

After determining the

three time estimates, you can calculate the Expected Elapsed Time for
each activity using the following formula:
Expected Elapsed Time=

a

+

4m

+

b

6 '

After the Expected Elapsed Time has been calculated for each activity, it
can be recorded on the network, and the time of the total project from
start to finish can be calculated.
In concluding the discussion of PERT, it would seem that its
success in military and industrial research and development projects
suggests the possibility that it has value in educational management,
particularly large scale projects.

Several advantages might accrue

from the application of PERT in educational management.

23

Ibid., p. 12.

Among these
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would be a more adequate description of programs, a readily grasped
schematic outline of the work to be accomplished, improvement of the
economic efficiency by stating more clearly the staff requirements
needed for the work to be done, and a possible result in time savings.
The combination of these advantages would result in an improved program
and product.

To determine the exact advantages, one would have to study

applications of PERT ideas over a period of time.

Its possible adap-

tability in the area of student services will be discussed in a later
section.

IV.

THE DEVELOPMENT OF PLANNING, PROGRAMMING, BUDGETING SYSTEM
While PERT was the first systems approach, it has influenced and

given rise to other systems management tools.

One of the better known

is Planning, Programming, Budgeting System (PPBS).
This system had its birth in the Department of Defense under
Secretary Robert McNamara during 1961.

It is perhaps typical of Mr.

McNamara that the system had no name when it was initiated in the
Defense Department.

It was merely the way an intelligent man would go

about conducting the world's largest business.
Early in his administration, President L.B. Johnson became persuaded that the Federal Government could do a better job in developing
the Executive Budget and Legislative Program.

He therefore issued a

general directive that all civilian agencies develop PPBS along the lines

/
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of the one instituted by the Department of Defense. 24
In 1967, John Gardner selected William Gorham from the Defense
Department to head a team whose mission was to construct a PPBS for
the Department of Health, Education and Welfare.

Gorham, and his staff

of top flight economists, mathematicians, and sociologists, began to
systematically probe and analyze the work of the Department, 25
Gorham has since indicated that the early efforts in 1968 were
difficult because there was no precedent.

One difficulty was that

people in the Department of Health, Education and Welfare felt that
PPBS was too mechanical and inhuman.

These people visualized data

flowing into a computer and important social decisions resulting.
These ills were cured with Gorham's following statement:
"We are using computers to help us manage the data and to do
complex calculations, but we aren't about to create an instant decision
maker which will replace judgment, common sense, and compassion.''

Governmental agencies have now had over four years of experience
with the PPBS systems approach.

As these ·systems developed in each

agency they were different because the applications and programs were
different, but the philosophy was the same.
PPBS provides an orderly framework of incomplete information.

It

requires inputs and outputs and it sets in motion a chain of events that
must lead to better information.

24
25

Gorham, .£12. cit.
Ibid.

The system is designed to help those

28

who must make choices by providing a clearer view of the implications of
all the resources. 26
It is, in summary:
1.

A tool for improving understanding.

2.

A tool for decision making.

3.

A system for helping us impose the discipline of seHevaluation and criticism.

4.

A system that guarantees that fewer decisions will be made
in the dark, though it cannot always guarantee that they
will be logical or rational in light of all the facts.

5.

And, a system made up of three major elements:
a.

Program Structure

b.

Program Evaluation

c.

Program Analysis

27

Program Structure

1.

A framework for organizing information in terms of major
objectives is provided.

Many institutions operate programs

without really looking at objectives.

Simply stated;, plan-

ning and organizing cannot really take place without measurable objectives, defined to the point of understanding.
unless one's objectives are delineated, there can only be
accidental direction, and without objectives, one would

26

Daniel Rathbun, "Management Methods," College Management,
(May, 1969), pp. 61-65.
27

Ibid.

So
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never know when he finished, or completed the task at hand.
2.

The system puts resources alongside objectives.
added weight to analyzing objectives.

This gives

One might find the

objectives need partial elimination when resources in

human, material, and financial resources are alongside.
Oftentimes objectives are good, standing alone, but are not
worthy of the human and material resources to carry them out.
3.

The system indicates the various ways or alternatives that
can possibly result in attaining the objectives.

4.

These items abstracted into model form make visualization
of the specific program more meaningful and accurate.

Program Evaluation
1.

PPBS will provide measurement by making the objectives
specific.

On this basis one can tell exactly how much or

how little progress has been made as related to the goals,
objectives and accomplishments.
2.

The system requires periodic (sequence of time) and milestone (extent of accomplishment) reporting systems of
certain facts that are tell-tale or meaningful to project
goals.

From the educators' point of view, program evalua-

tion must get at how the lives of people are improved, and
how these lives change society.
3.

Evaluation in PPBS includes the "cost-benefit" ratio.

In

other words, what is the change in the program, and what
did the change cost.

,I
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Program Analysis
1.

PPBS throws light on the decision making process by asking
a new and different set of questions such as:
What are we trying to do?
What are the various ways we can do it?
What are the advantages and disadvantages of each
alternative?

2.

The analysis is feed-back into management and provides a
circular model abstraction where the program continually
corrects itself.

The case for PPBS is impressive, but it will not work miracles.
At best it will s.erve to improve the quality of the decision making
process, through the machinery of improving the quality of information
on which decisions are based.
One of the limits in a university is the absence of objective
measurement criteria.

For examgle, what is the value of a creative

artist versus the cost of operating the art program?

There may come a

day when indicators are developed, however there are measurable factors
and areas for systems applications.

The main argument against PPBS is

that it is too closely associated with cost-benefit, cost-effectiveness,
and resources consumption, and therefore is misleading in an academic
community.

28

In these cases the system can help in "sub-optimizing 1128 --

Ibid, p. 65.
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that is, helping to select the most promising of many alternative ways
of accomplishing a given objective.

In these cases PPBS can help to

organize facts and data to assist decision makers.

It cannot be a

substitute for the judgment of academicians and administrators.

The

judgment of the men at·the top is still critical and the information
they need must be supplied intelligently and completely.
A secondary argument is that university costs are not proratable on a program basis.

For example, it is difficult in that many

faculty costs are related to graduate programs, undergraduate programs,
research, and public service.

It would in fact be folly to argue that

costs can be allocated on a precise program basis.

Very useful approx-

imations can be managed, however, after all, the goal is to be approximately right, not grossly in error.
Even with this brief exposure to PPBS as it relates to universities, there is a strong indication that the truth of the value of the
system lies somewhere between the advantages claimed, and the asserted
disadvantages.

At best, PPBS will not optimize resources allocations,

nor would efforts to sub-optimize be completely successful.

Even

relatively uncomplicated efforts to lay out the specifics of future
programs and relate inputs to outputs can point out problems that might
not otherwise be discovered until a crisis arises.
modest gains from PPBS.

These are the most

These, however, along with the undramatic

advantages of identifying uncertainty, can improve the quality of the
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decision.

After reading the PPBS considerations, one has the inclination
to say it smacks of common sense.

To people who feel inclined, let them

think on the statement that common sense is not necessarily common
knowledge.
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CHAPTER III
SYSTEMS MANAGEMENT APPLIED
In this writing, management as a system with its planning,
organizing, motivating, and controlling has been discussed, and the
specific systems theories of PERT and PPBS.

It was the purpose, to

this point, to provide sufficient knowledge about systems management
techniques to enable the reader to acquire a way of systems thinking.
With the technique of systems thinking, a specific application can be
tailored to fit the program.
I.

A GENERALIZED MANAGEMENT SYSTEMS MODEL

This section will merge and synthesize techniques previously
discussed, namely, to construct a general model for management of educational projects.

It is anticipated that as a result of the generalized

model, a particular program manager could develop a specific model for
his own unique situation.
A.

Model Project Management - The function of the project manage-

ment system is to develop a plan for use by a project which includes
time, cost, and performance specifications, and to provide a vehicle for
monitoring and controlling project plan operation once the project is
initiated until completion or termination.
In order to accomplish this, one must first identify two major
sub-systems, which relate to two of the management functions discussed
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in Chapter II, namely planning and controlling.

Each of these sub-

systems are described in the sections which follow.
outlines the two major sub-systems.

Figure IX below

No attempt is made at this time to

develop sub-systems for the remaining two functions of management-namely, organizing arid motivating.

Project
Management
System

I

I

Planning
Sub-system

Controlling
Sub-system

FIGURE IX.
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B.

The Planning Sub-system - The function of the planning sub-

system is to provide:
1.

A plan including schedule and budget for accomplishment of
the prime objectives along with supplemental objectives.

2.

Data or information that can be used in the control function
to identify problem areas (!.~., deviations from the plan).

The accomplishment of the sub-system requires the identification and
development of functions and sub-systems relating to program definitions,
work flow, time estimation, scheduling and resource allocation, and cost
estimates.

An outline of the planning sub-system is presented in Figure X.

below.

Project
Management
System

I

I

Controlling
Sub-system

Planning
Sub-system

-,

Program
Definition

Work
Flow

,

I

Time
ii:stimating

Scheduling
& Resource
Allocatio11

FIGURE X,

Cost
Estimatin,

C. Planning Sub- system - Program Definition - Under program definition, it is the function to set
the boundaries through the establishment of objectives, reflect i ng work that has to be done to accomplish
the objectives .
OUTPUT

SEQUENCE

INPUT
1.
2.

Major Project Objectives
Systems Concepts

1.
2.

3.
4.

Project - Function
Limits & Constraints

3.
4.

5.
6.

Perfor mance Spec i fications
Delineate Objectives

5.

6.

Set Boundaries or Goal
Identify the Conclusion
or End Based on Item 1
Develop Subordinate Tasks
Assign Responsibility for
Work Package
Review a nd Revise
Reproduce and Pr i nt

Project definition in the form of
a work breakdown structure in network or tabular form.

FIGURE XI.

Pro ject
Management
System

I

I

Contrell ing
Sub - system

Planning
Sub-system
I

Program
Definition

r

Work
Flow

I

T i me
Estimating

I

Scheduling &
Resource
Allocation

Cost Estimating

K. Control Sub-system - Implementation - The function of the system is to provide a means of
implementing management decisions, revising plans, and developing modified data base.

1.

Management Decisions

1.

2.

Methods of Disseminating}
Management Decisions
Was-Is Worksheets

2.

3.

3.
4.

Transmit Management Decisions to
Appropriate Unit
Modify Original Plans
Comple te Was -Is Worksheet
Revise Work Plans As
Necessary

}

Revised plan reflecting
adjusted program performance

FIGURE XIX.

Control
Sub- system
I

I

I

-1

Report
Sub - system

Action &
Decision Sub- system

Implementation or
Recyc ling Sub - systen

The purpose of this section was to present the outline of a generalized model for management of
educational programs. The generalized model does not represent any particular existent management system.
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II.

SYSTEMS MANAGEMENT TOOL APPLIED
AS AN ORIENTATION PROGRAM FOR
MOREHEAD STATE UNIVERSITY

It is the purpose of this section to provide a "live" application
of systems management by constructing a network of events and activities
necessary for planning and carrying out an Orientation Program.

The

basic philosophy of the Orientation Program is to make it student-centered,
as opposed to a program which strives to satisfy administrative needs.
The program, as planned, will take place prior to registration and will be
three days in duration.

All elements in the program are designed to

benefit the incoming freshman so as to increase retention, and stimulate
student academic and social progress regardless of the current level of
achievement.

The following is a list of chronological events and activities
for the Orientation Program Director, and Figure XX. represents the
network of inter-relationships into which these events fall.
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EVENTS AND DATES:
4-1-70

1.

Start Orientation Program.

4-1-70

2,

Start consultation with Admissions Director.

This process

would involve a review of data on each new freshman, and an
estimate of the number of freshmen expected.

(In this case

900 are expected, and three groups of 300 each are planned.)
4-10-70 3.

Start consultation with Computer Center.

This process in-

volves programming and coding student profile information,
gained from the Admissions Director, in such a fashion that
various homogeneous groupings can be mechanically provided
for purposes of arranging campus visitations.
4-25-70 4.

Determine student needs to be met during on-campus program,
The major areas are social aspects of campus living, academic
measurement (testing), academic advisement, facilities orientation, and recreation.

5-15-70 5.

Have Vice-President for Student Affairs develop lecture on
student social factors of the University (what is expected),
study and recommend possible housing plans, and co-ordinate
campus security implications based on available student profile data,

5-15-70 6.

Have Dean of Undergraduate Programs develop a tentative academic Orientation Program based on student profile data.

47

Have School Deans and Librarian develop tentative academic
facilities tours based on student profile data.
5-15,-70 8.

I
5-151- 70 9.

,J,o '°·
I
I
6-3-170 11.

I
I
I

Have University Testing Bureau develop _academic testing
program based on available data.
Have Department of Recreation organize a recreational activities program for visiting students based on available data.
Co-ordinate final schedule for Orientation Program in terms
of times, dates, number of students, and time to be devoted
to academic, recreation, facilities, and social development.

Determine personnel needs by category, namely, Academic
Advisors (ratio of 40 to 1, and 120 to 1), Student Tutor
Counselors (ratio of 20 to 1), other staff (as needed).

I

'

6-5-70 12.

Request Vice-President of Student Affairs to recommend 16
student upper division leaders--8 female and 8 males.

6-5-lo 13.

Request Dean of Undergraduate Programs to assign on a release
time basis 9 academic advisors.

6-5-70 14.

''
I

Select other staff personnel needed, such as co-ordinators,
typists, etc.

I

Finalize personnel selection and submit budget recommenda-

I

tions and tentative plans to the President.

6-10" 7015.
I

I

6-15" 7016.

Receive presidential approval on program and budget.

6-3ol 7017.

Draft letter to all incoming freshmen based on admissions

I

data, announcing Orientation Program and dates with return
receipt post card.
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6-30-70 18.

Draft letter to staff members announcing Orientation
Program, and call staff meeting.

7-5-70

19.

Hold staff meeting and invite other University staff such as
Food Services, Recreation, Vice-President for Student Affairs,
and Dean of Undergraduate Programs.

7-10-70 20.

Start processing student responses.

7-10-70 21.

Send follow-up request to students who have not responded.

7-17-70 22,

Receive additional student replies.

7-19-70 22a. Send all student replies to Computer Center and get print out
on all student profile information for staff (especially
advisors).
7-20-70 23.

Determine any apparent detail needs of Orientation Program
from student return slips.

7-25-70 24.

Send copies of detailed information to Vice-President of
Student Affairs.

7-25-70 25.

Send copies of detailed information to Dean of Undergraduate
Programs.

7-25-70 26.

Send copies of detailed information to School Deans and
Librarian.

7-25-70 27.

Send copies of detailed information to Testing Bureau.

7-25-70 28.

Send copies of detailed information to Department of Recreation.

7-30-70 29.

Receive final feedback from University personnel.

8-2-70

Prepare final detailed Orientation Schedule, and clear

30.

through University calendar of events.
students and staff.

Mail copies to
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8-14-70

31.

Orientation staff reports to campus for briefing and
final assignments.

8/15-17/70 32,

Student Group #1, of 300 (or less), arrive on campus,

8/15-17/70 33.

Bureau of Student Affairs start.

8/15-17/70 34.

School Deans and Librarian start.

8/15-17/70 35.

Department of Recreation start.

8/15-17/70 36.

Dean of Undergraduate Program start,

8/15-17/70 37.

Testing Bureau start.

8/15-17/70 38.

Advisors start.

8-17-70

Evaluation of Group #1 program, and make alterations,

39.

where necessary, at evening meal.
8/18-20/70 40.

Student Group #2, of 300 (or less), arrive on campus.

8/18-20/70 41.

Bureau of Student Affairs start.

8/18-20/70 42.

School Deans and Librarian start.

8/18-20/70 43.

Department of Recreation start.

8/18-20/70 44.

Dean of Undergraduate Program start.

8/18-20/70 45.

Testing Bureau start.

8/18-20/70 46.

Advisors start.

8-20-70

Evaluation of accumulation of Group #1 and #2 programs

47.

and make alterations.
8/21-23/70 48.

Student Group #3, of 300 (or less), arrive on campus.

8/21-23/70 49.

Bureau of Student Affairs start.

8/21-23/70 50.

School Deans and Librarian start.
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8/21-23/70 51.

Department of Recreation start.

8/21-23/70 52.

Dean of Undergraduate Programs start.

8/21-23/70 53.

Testing Bureau start.

8/21-23/70 54.

Advisors start.

8-23-70

55.

Final evaluation dinner, and final report from all staff.

8-25-70

56.

Academic advisors and Testing Bureau co-ordinate data on
student participants.

8-26-70

57.

Process data in Computer Center, matching student development level with course level offerings provided by
University.

8-27-70

58.

Submit student-need levels, and scheduled offerings data
to Dean of Undergraduate Program.

8-29-70

59.

Pre-register students (academic and housing).

8-30- 70

60.

Submit pre-registration to Business Office for fee
determination.

9-1-70

61.

Business Office mail schedules and invoice to student to
be paid within 10 days.

9-11- 70

62.

Student checks in dormitory.

9-12- 70

63.

Student begins class.

4-1-71

64.

Evaluate student progress and deviation.

MOREHEAD STATE UNIVERSITY
ORIENTATION PROGRAM

Figure

~

V,

"""'
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CHAPTER IV
SUMMARY AND CONCLUSIONS
Surrunary.

Based on the systems reviewed in this paper, a manager

in higher education is provided with a skeleton of science that provides
the framework, or theoretical systematic structure, by which various
projects and disciplines can be rendered productive.

The systems approach

can be regarded as a disciplined way of using specialists in a variety
of fields to analyze, as precisely as possible, sets of activities whose
inter-relationships are very complicated; and of formulating comprehensive and flexible plans.

The frame of reference is the real world.

Formal mathematical procedures may or may not be used; models may or may
not be used; but the point is, one employs a s ystematic way of thinking.
Every application of systems management represents a basic effort to
reconcile objectives and resources, and to achieve clearly specified
compromises between what we want and what we can expect to achieve.
In other words, a new service is being developed for planning at all
organizational levels.
The essential power of the approach is that it offers a solid
objective foundation for decisions.

It is especially useful when

policies and recommendations are to be justified.

In times like ours, the

administrator is being called on more and more to account for his plans
and back up his complaints about limited resources.

Under these condi-

tions, the administrator in higher education f inds himself in a position
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where he must state his case with confidence and control more effectively
the future of the organization for which he is responsible,
Based on the material presented in this paper, there are seven
basic speps to apply to each management project:
1.

State the needs you are trying to meet or satisfy.

2.

State the objectives specifically, or from a behavioral
viewpoint, which contribute to satisfying the needs.

3.

Define the constraints which may hinder accomplishment of
the objectives.

4.

Determine the various alternate ways of meeting the needs,
or accomplishing objectives.

5.

Select the best alternative by analyzing all the pertinent
data.

6,

Develop plans and implement the selected alternative.

7.

Establish milestones for frequent measurement and evaluation
to provide feedback for program modification.

Conclusion,

The systems approach to management in higher educa-

tion can, in fact, promote and amplify incisive thinking.

This paper has

illustrated how problems are brought into more intense focus.

In systems

management one is compelled to state specifically what he is about.
often, we work toward general ends, rather than specific ends.
mana~ement recognized inter-dependencies.
into management:

So

Systems

It forces first things first,

Systems management demands measurement with respect to
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objectives, and employs corrective feedback.
The application of systems management in higher education is not
a cure-all, but it is applicable, as illustrated in the Orientation
Program case, and it will serve to improve the program.

It must be said

that a system does not, of and by itself, produce better education,

It

should, however, if used seriously, present educators with the opportunity
to face up more exactly to what they want to achieve; a program of how
they hope to go about it; and the courage to assess honestly the outcome
of their action.

55
BIBLIOGRAPHY
Bailey, C.G. Research. and Development Performance Time Estimation,
Management Science Report MS-2, IBM Corporation, (1962). pp. 118.
Boulanger, David G. "Program Evaluation and Review Technique," Advanced
Management Journal, July-August, 1961, pp. 12.
Boulding, Kenneth E. "General System Theory - The Skeleton of Science,"
Management Science, (April, 1956). pp. 197.
Bross, Irwin D. Design For Decision. (New York:
1953). pp. 182.

The Macmillan Company,

Chauncy, Henery. Educational Testing Service Bulletin, Princeton, New
Jersey, February, 1965.
Cook, Desmond L. "An Introduction to PERT", A Report of the Education
Research Management Center. School of Education, The Ohio State
University, February, 1964.
Cook, Desmond L. PERT: Applications In Education, OE Monagraph No. 17,
U.S. Government Printing Office, October, 1966.
Gaddis, Paul O.
May 1959.

"The Project Manager", Harvard Business Review, 37: 89-97,

Gardner, John W. "An Organization That Leaves Nothing Unexamined",
Publication of U.S. Department of Health, Education and Welfare, 1967.
Gorham, William.

United States Department of Defense, LEtlter, May 14, 1959.

Kaufman, Roger A. ''What Is The Systems Approach - And What's In It For
Administrators?" Ohio State University Press, June, 196 7.
King, W.R. "Subjective Time Estimates In Critical Path Planning'!,
Management Science, Volume 13, January, 1967.
Lawrence, Paul R. "Organization Behavior And Administration", Richard
Irwin, Inc., 1961.
Meals, Donald. "Heuristic Models For Systems Planning", Phi Delta
Kappan, January, 1967.

56
Murray, John E. "Consideration of PERT Assumptions," Eng ineering
Management, EM-10, September, 1963.
Pfeiffer, John.

New Look At Education , Western Publishing Company, Inc.,

1968.

PERT Fundamentals, Vo l. l - Networking, United States Government Printing
Office, Washington, D.C.
Rathbun , Daniel.

"Management Methods," College Management, May, 1969 .

Schoderbeck, Peter P. (ed.) Management Systems~ Book of Readings,
New York: John Wiley and Sons, Inc., 1967.
Starr, Martin K. Production Management: Systems And Synthesis,
Prentice-Hall, Inc., New Jersey, 1964.
Terry, George R. "Pr inc ip les of Management, " (Homewood, Il 1. , R. D.
Irwin, Inc.), 1967.

